SBRs are usually preferred as small and decentralized wastewater treatment systems. We have demonstrated previously that using a frequent enough switching between aerobic and anoxic conditions and a specific to the treated wastewater aerobic to anoxic phase ratio, it is possible to bypass the second step of nitrification (i.e. conversion of nitrite to nitrate nitrogen). This innovative process for nitrate by-pass has been branded as UP-PND (University of Patras-Partial Nitrification Denitrification) (WO 2006/129132). The proved methodology was successfully transferred from a lab-scale SBR reactor treating synthetic wastewater to a pilot-scale SBR system treating real wastewater. In this work we present the results from the operation of this pilot-scale SBR, constructed in the Wastewater Treatment Plant of Patras (Greece), using 6-hour, 8-hour and 12-hour cycles. It is demonstrated that three pairs of aerobic/anoxic phases with a relative duration of 1:2 (8-hour cycle) and 2:3 (12-hour cycle) secures the desired by-pass of nitrate production.
INTRODUCTION
Biological nitrification -denitrification is the most common process for nitrogen removal from wastewaters. Operational costs of the biological nitrogen removal process are to a great extent related to the oxygen and organic matter requirements for nitrification and denitrification, respectively. Because the organic carbon present naturally in the wastewater is quite limited, the complete removal of nitrogen from wastewaters (especially those that contain high nitrogen concentration) requires a large amount of an added carbon source for denitrification.
These were what drove the investigation for new lowcost biotreatment processes and several different operational strategies. Many of them are based on partial nitrification of ammonium to nitrite. This process is based on the fact that nitrite is an intermediate compound in both nitrification and denitrification steps.
By carrying out partial nitrification up to nitrite and then denitrification starting from nitrite, the PND process (Partial Nitrification Denitrification) avoids the unnecessary steps of nitrification of nitrite to nitrate and denitrification of nitrate back to nitrite, with significant advantages such as (Abeling & Seyfried 1992) : (1) 40% reduction of the COD demand during denitrification, (2) 63% higher rate of denitrification, (3) 25% reduction of oxygen demand for nitritification compared to complete oxidation to nitrate and (4) 30% lower biomass yield during anoxic growth.
Among the various methods that have been proposed for partial nitrification, exploitation of the time-lag is by far preferable, as it does not require any addition of chemicals, but a simple manipulation of the operating conditions. We have demonstrated (Katsogiannis et al. 2003 ) that using a frequent enough switching between aerobic and anoxic conditions and a specific to the treated wastewater aerobic to anoxic phase ratio, it is possible to by-pass the second step of nitrification (i.e. conversion of nitrite to nitrate nitrogen).
This innovative process for nitrate by-pass has been branded as UP-PND (University of Patras-Partial Nitrification Denitrification) (WO 2006/129132 ). An SBR operated via the doi: 10.2166/wst.2008.366 UP-PND process partially oxidizes ammonia to nitrite (aerobically), which is then subsequently reduced to nitrogen gas (under anoxic conditions), without producing nitrate.
The success of this process has been attributed to the fact that nitrite oxidizers exhibit a long lag phase under aerobic conditions following an anoxic phase (Dokianakis 2006) . 
8-hour cycle
For the 8-hour cycle 3 pairs of aerobic/anoxic phases and 1:1, 1:2, 2:3 and 1:3 aerobic/anoxic ratio were investigated. 
12-hour cycle

